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SEQUENCE LISTING 



<110> Steward, Lance E. 

Fernandez -Salas, Ester 
Aoki, Kei Roger 

<120> Fret Protease Assays For Botulinum 
Serotype A/E Toxins 

<130> P-AR 4803 

<160> 96 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 8 
<212> PRT 
^ <213> Artificial Sequence 

<220> 

<223> synthetic construct 

CSS 

m 

ry <4oo> 1 

^ Glu Ala Asn Gin Arg Ala Thr Lys 

= 1 5 



-ll <210> 2 



CO 

o 



<211> 206 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Met Ala Glu Asp Ala Asp Met Arg Asn Glu Leu Glu Glu Met Gin Arg 

15 10 15 

Arg Ala Asp Gin Leu Ala Asp Glu Ser Leu Glu Ser Thr Arg Arg Met 

20 25 30 

Leu Gin Leu Val Glu Glu Ser Lys Asp Ala Gly lie Arg Thr Leu Val 

35 40 45 

Met Leu Asp Glu Gin Gly Glu Gin Leu Glu Arg lie Glu Glu Gly Met 

50 55 60 

Afcip Gill lie Asn Lyc Asp Met T.ys niu Ala Glu Lys Asn Leu Thr Asp 
65 70 75 80 

Leu Gly Lys Phe Cys Gly Leu Cys Val Cys Pro Cys Asn Lys Leu Lys 

85 90 95 

Ser Ser Asp Ala Tyr Lys Lys Ala Trp Gly Asn Asn Gin Asp Gly Val 

100 105 110 

Val Ala Ser Gin Pro Ala Arg Val Val Asp Glu Arg Glu Gin Met Ala 
115 120 125 
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He Ser Gly Gly Phe He 
130 

Glu Met Asp Glu Asn Leu 
145 150 
Arg His Met Ala Leu Asp 
165 

Gin He Asp Arg He Met 
180 

Asp Glu Ala Asn Gin Arg 
195 



Arg Arg Val Thr Asn 
135 

Glu Gin Val Ser Gly 
155 

Met Gly Asn Glu He 
170 

Glu Lys Ala Asp Ser 
185 

Ala Thr Lys Met Leu 
200 



Asp Ala Arg Glu Asn 
140 

He He Gly Asn Leu 
160 

Asp Thr Gin Asn Arg 
175 

Asn Lys Thr Arg He 
190 

Gly Ser Gly 
205 



□ 



<210> 3 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 



<400> 3 

Gly Ala Ser Gin Phe Glu Thr Ser 

ru 1 5 



nJ 

£ <210> 4 

J <211> 116 

Q <212> PRT 

^ <213> Homo sapiens 



<400> 4 

Met Ser Ala Thr Ala Ala Thr Ala Pro Pro Ala Ala Pro Ala Gly Glu 

15 10 15 

Gly Gly Pro Pro Ala Pro Pro Pro Asn Leu Thr Ser Asn Arg Arg Leu 

20 25 30 

Gin Gin Thr Gin Ala Gin Val Asp Glu Val Val Asp He Met Arg Val 

35 40 45 

Asn Val Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp 

50 55 60 

Asp Arg Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Thr Ser 
65 70 75 80 

Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Leu Lys Met Met 

85 90 95 

He He ijeu Gly Veil Ha Cyc Ala He Tl^^ T.eu He He He He Val 

100 105 110 

Tyr Phe Ser Ser 
115 



<210> 5 
<211> 8 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 



<400> 5 

Asp Thr Lys Lys Ala Val Lys Trp 
1 5 



» =3* 



<210> 6 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 



<400> 6 

Arg Asp Gin Lys Leu Ser Glu Leu 
1 5 



<210> 7 



Q <211> 206 



<212> PRT 

<213> Rattus sp. 

<400> 7 

Met Ala Glu Asp Ala Asp Met Arg Asn Glu Leu Glu Glu Met Gin Arg 

15 10 15 

Arg Ala Asp Gin Leu Ala Asp Glu Ser Leu Glu Ser Thr Arg Arg Met 

20 25 30 

Leu Gin Leu Val Glu Glu Ser Lys Asp Ala Gly lie Arg Thr Leu Val 

35 40 45 

Met Leu Asp Glu Gin Gly Glu Gin Leu Glu Arg lie Glu Glu Gly Met 

50 55 60 

Asp Gin lie Asn Lys Asp Met Lys Glu Ala Glu Lys Asn Leu Thr Asp 
65 70 75 80 

Leu Gly Lys Phe Cys Gly Leu Cys Val Cys Pro Cys Asn Lys Leu Lys 

55 ?n 95 

Ser Ser Asp Ala Tyr Lys Lys Ala Trp Gly Asn Asn Gin Asp Gly Val 

100 105 110 

Val Ala Ser Gin Pro Ala Arg Val Val Asp Glu Arg Glu Gin Met Ala 

115 120 125 

lie Ser Gly Gly Phe lie Arg Arg Val Thr Asn Asp Ala Arg Glu Asn 

130 135 140 

Glu Met Asp Glu Asn Leu Glu Gin Val Ser Gly lie lie Gly Asn Leu 
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145 

Arg His Met Ala 

Gin lie Asp Arg 
180 

Asp Glu Ala Asn 
195 



150 

Leu Asp Met Gly 
165 

lie Met Glu Lys 

Gin Arg Ala Thr 
200 



155 

Asn Glu lie Asp 
170 

Ala Asp Ser Asn 
185 

Lys Met Leu Gly 



160 

Thr Gin Asn Arg 
175 

Lys Thr Arg lie 

190 
Ser Gly 
205 



<210> 8 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 



<400> 8 

Gin lie Asp Arg lie Met Glu Lys 
1 5 



ry 
o 



<210> 9 

<211> 8 

<212> PRT 

<213> Artificial Sequence 



m 



<220> 

<223> synthetic construct 



<400> 9 

Glu Arg Asp Gin Lys Leu Ser Glu 
1 5 



<210> 10 

<211> 8 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthecic uunouiuct 



<400> 10 

Glu Thr Ser Ala Ala Lys Leu Lys 
1 5 
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<210> 11 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 
<400> 11 

Gly Ala Ser Gin Phe Glu Thr Ser 
1 5 



<210> 12 

<211> 206 

<212> PRT 

<213> Mus musculus 



<400> 12 





Met 


Ala 


Glu 


Asp 


Ala 


Asp 


Met 


Arg 


Asn 


Glu 


Leu 


Glu 


Glu 


Met 


Gin 


Arg 




1 








5 










10 










15 






Arg 


Ala 


Asp 


Gin 


Leu 


Ala 


Asp 


Glu 


Ser 


Leu 


Glu 


Ser 


Thr 


Arg 


Arg 


Met 










20 










25 










30 






ru 


Leu 


Gin 


Leu 


Val 


Glu 


Glu 


Ser 


Lys 


Asp 


Ala 


Gly 


He 


Arg 


Thr 


Leu 


Val 








35 










40 










45 








nj 


Met 


Leu 


Asp 


Glu 


Gin 


Gly 


Glu 


Gin 


Leu 


Glu 


Arg 


He 


Glu 


Glu 


Gly 


Met 






50 










55 










60 












Asp 


Gin 


He 


Asn 


Lys 


Asp 


Met 


Lys 


Glu 


Ala 


Glu 


Lys 


Asn 


Leu 


Thr 


Asp 


o 


65 










70 










75 










80 


ru 


Leu 


Gly 


Lys 


Phe 


Cys 
85 


Gly 


Leu 


Cys 


Val 


Cys 
90 


Pro 


Cys 


Asn 


Lys 


Leu 
95 


Lys 




Ser 


Ser 


Asp 


Ala 


Tyr 


Lys 


Lys 


Ala 


Trp 


Gly 


Asn 


Asn 


Gin 


Asp 


Gly 


Val 










100 










105 










110 








Val 


Ala 


Ser 


Gin 


Pro 


Ala 


Arg 


Val 


Val 


Asp 


Glu Arg Glu 


Gin 


Met 


Ala 








115 










120 










125 










He 


Ser 


Gly 


Gly 


Phe 


He 


Arg 


Arg 


Val 


Thr 


Asn Asp 


Ala 


Arg 


Glu 


Asn 






130 










135 










14 0 












Glu 


Met 


Asp 


Glu 


Asn 


Leu 


Glu 


Gin 


Val 


Ser 


Gly 


He 


He 


Gly 


Asn 


Leu 




145 










150 










155 










160 




Arg 


His 


Met 


Ala 


Leu 


Asp 


Met 


Gly Asn Glu 


He 


Asp 


Thr 


Gin 


Asn 


Arg 












165 










170 










175 






Gin 


He 


Asp 


Arg 
180 


He 


Met 


Glu 


Lys 


Ala 
185 


Asp 


Ser 


Asn 


Lys 


Thr 
190 


Arg 


He 




Asp 


Glu 


Ala 


Asn 


Gin 


Arg 


Ala 


Thr 


Lys 


Met 


Leu Gly 


Ser 


Gly 







l^b 200 205 



<210> 13 

<211> 212 

<212> PRT 

<213> Drosophila sp. 
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<400> 13 

Met Pro Ala Asp Pro Ser Glu Glu Val Ala Pro Gin Val Pro Lys Thr 

15 10 15 

Glu Leu Glu Glu Leu Gin lie Asn Ala Gin Gly Val Ala Asp Glu Ser 

20 25 30 

Leu Glu Ser Thr Arg Arg Met Leu Ala Leu Cys Glu Glu Ser Lys Glu 

35 40 45 

Ala Gly lie Arg Thr Leu Val Ala Leu Asp Asp Gin Gly Glu Gin Leu 

50 55 60 

Asp Arg lie Glu Glu Gly Met Asp Gin lie Asn Ala Asp Met Arg Glu 
65 70 75 80 

Ala Glu Lys Asn Leu Ser Gly Met Glu Lys Cys Cys Gly lie Cys Val 

85 90 95 

Leu Pro Cys Asn Lys Ser Gin Ser Phe Lys Glu Asp Asp Gly Thr Trp 

100 105 110 

Lys Gly Asn Asp Asp Gly Lys Val Val Asn Asn Gin Pro Gin Arg Val 

115 120 125 

Met Asp Asp Arg Asn Gly Met Met Ala Gin Ala Gly Tyr lie Gly Arg 

130 135 140 

lie Thr Asn Asp Ala Arg Glu Asp Glu Met Glu Glu Asn Met Gly Gin 
145 150 155 160 

Val Asn Thr Met lie Gly Asn Leu Arg Asn Met Ala Leu Asp Met Gly 
^ 165 170 175 

5" Ser Glu Leu Glu Asn Gin Asn Arg Gin lie Asp Arg lie Asn Arg Lys 
W 180 185 190 

wJ Gly Glu Ser Asn Glu Ala Arg lie Ala Val Ala Asn Gin Arg Ala His 
ry 195 200 205 

4=- Gin Leu Leu Lys 
e 210 



nj <210> 14 
<211> 203 
<212> PRT 

<213> Carassius auratus 
<400> 14 

Met Ala Asp Glu Ala Asp Met Arg Asn Glu Leu Thr Asp Met Gin Ala 

15 10 15 

Arg Ala Asp Gin Leu Gly Asp Glu Ser Leu Glu Ser Thr Arg Arg Met 

20 25 30 

Leu Gin Leu Val Glu Glu Ser Lys Asp Ala Gly lie Arg Thr Leu Val 

35 40 45 

Met Leu Asp Glu Gin Gly Glu Gin Leu Glu Arg lie Glu Glu Gly Met 

50 55 60 

Asp Gin lie Asn Lys Asp Mc'c Lys Clu HIzl Glii Lys Asn Leu Thr Asp 
65 70 75 80 

Leu Gly Asn Leu Cys Gly Leu Cys Pro Cys Pro Cys Asn Lys Leu Lys 

85 90 95 

Gly Gly Gly Gin Ser Trp Gly Asn Asn Gin Asp Gly Val Val Ser Ser 

100 105 110 

Gin Pro Ala Arg Val Val Asp Glu Arg Glu Gin Met Ala lie Ser Gly 
115 120 125 



- 7 - 



Gly Phe lie Arg Arg Val Thr Asn 

130 135 
Glu Asn Leu Glu Gin Val Gly Ser 
145 150 
Ala Leu Asp Met Gly Asn Glu lie 
165 

Arg lie Met Asp Met Ala Asp Ser 
180 

Asn Gin Arg Ala Thr Lys Met Leu 
195 200 



Asp Ala Arg Glu Asn Glu Met Asp 
140 

lie lie Gly Asn Leu Arg His Met 
155 160 
Asp Thr Gin Asn Arg Gin lie Asp 

170 175 
Asn Lys Thr Arg lie Asp Glu Ala 
185 190 
Gly Ser Gly 



<210> 15 

<211> 212 

<212> PRT 

<213> Strongylocentrotus purpuratus 



<400> 15 





Met 


Glu 


Asp 


Gin 


Asn 


Asp 


Met 


Asn 


Met 


Arg 


Ser 


Glu 


Leu 


Glu 


Glu 


lie 




1 








5 










10 










15 




i 


Gin 


Met 


Gin 


Ser 


Asn 


Met 


Gin 


Thr 


Asp 


Glu 


Ser 


Leu 


Glu 


Ser 


Thr 


Arg 










20 










25 










30 








Arg 


Met 


Leu 
35 


Gin 


Met 


Ala 


Glu 


Glu 
40 


Ser 


Gin 


Asp 


Met 


Gly 
45 


He 


Lys 


Thr 


m 


Leu 


Val 


Met 


Leu 


Asp 


Glu 


Gin 


Gly 


Glu 


Gin 


Leu 


Asp 


Arg 


He 


Glu 


Glu 


□ 




50 










55 










60 










lU 


Gly 


Met 


Asp 


Gin 


He 


Asn 


Thr 


Asp 


Met 


Arg 


Glu 


Ala 


Glu 


Lys 


Asn 


Leu 




65 










70 










75 










80 


o 


Thr 


Gly 


Leu 


Glu 


Lys 


Cys 


Cys 


Gly 


He 


Cys 


Val 


Cys 


Pro 


Trp 


Lys 


Lys 


Q 










85 










90 










95 






Leu 


Gly 


Asn 


Phe 


Glu 


Lys 


Gly 


Asp 


Asp 


Tyr 


Lys 


Lys 


Thr 


Trp 


Lys 


Gly 


m 








100 










105 










110 






yj 
0 


Asn 


Asp 


Asp 
115 


Gly 


Lys 


Val 


Asn 


Ser 
120 


His 


Gin 


Pro 


Met 


Arg 
125 


Met 


Glu 


Asp 


\^ 


Asp 


Arg 
130 


Asp 


Gly 


Cys 


Gly 


Gly 
135 


Asn 


Ala 


Ser 


Met 


He 
140 


Thr 


Arg 


He 


Thr 




Asn 


Asp 


Ala 


Arg 


Glu 


Asp 


Glu 


Met 


Asp 


Glu 


Asn 


Leu 


Thr 


Gin 


Val 


Ser 




145 










150 










155 










160 




Ser 


He 


Val 


Gly 


Asn 
165 


Leu 


Arg 


His 


Met 


Ala 
170 


He 


Asp 


Met 


Gin 


Ser 
175 


Glu 




He 


Gly 


Ala 


Gin 
180 


Asn 


Ser 


Gin 


Val 


Gly 
185 


Arg 


He 


Thr 


Ser 


Lys 
190 


Ala 


Glu 




Ser 


Asn 


Glu 


Gly 


Arg 


He 


Asn 


Ser 


Ala 


Asp 


Lys 


Arg 


Ala 


Lys 


Asn 


He 



195 200 205 



Leu Arg Asn Lys 



<210> 16 

<211> 249 

<212> PRT 

<213> Gallus gallus 
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<400> 16 





Met 


Ala 


Glu 


Asp 


Ala 


Asp 


Met 


Arg 


Asn 


Glu 


Leu 


Glu 


Glu 


Met 


Gin 


Arcr 




1 








5 










10 










15 








Ala 


Asp 


Gin 
20 


Leu 


Ala 


Asp 


Glu 


Ser 
25 


Leu 


Glu 


Ser 


Thr 


Arg 
30 


Arcr 


Met 




Leu 


Gin 


Leu 
35 


Val 


Glu 


Glu 


Ser 


Lys 
40 


Asp 


Ala 


Glv 


He 


Arcr 
45 


Thr 


Leu 


Val 




Met 


Leu 
50 


Asp 


Glu 


Gin 


Glv 


Glu 
55 


Gin 


Leu 


Asp 


Arg 


Val 
60 


Glu 


Glu 


Glv 


Met 




Asn 


His 


lie 


Asn 


Gin 


Asp 


Met 


Lys 


Glu 


Ala 


Glu 


Lys 


Asn 


Leu 


Lys 


Asp 




65 










70 










75 










80 






Gly 


Lys 


Cys 


Cys 

O D 


Gly 


Leu 


Phe 


He 


on 

J? u 


Pro 


Cys 


Asn 


Lys 


Leu 


Lys 




SeiT 


Seir 


Asp 


Ala 
100 


Tvr 


Lys 


Lys 


Ala 


J- J-p 
105 


Gly 


Asn 


Asn 


Gin 


Asp 
110 


Gly 


Val 




Val 


Ala 


Ser 
115 


Gin 


Pro 


Ala 




Val 
120 


Val 


Asp 


Glu 


Arg 


Glu 
125 


Gin 


Met 


Ala 




X X c 


C p> V- 


Gly Gly 




X X c 




Arg 


V C*. X 


Thr 


Asn 




Ala 




Glu 


Asn 






130 










135 










140 












Glu 


Met 


Asp 


Glu 


Asn 


Leu 


Glu 


Gin 


Val 


Ser 


Gly 


He 


He 


Gly 


Asn 


Leu 


e 


145 










150 










155 










16 0 




Ar^ 


His 


Met 


Ala 






1*1 C L> 


ox y 


noli. 


ox \JL 


Tl (a 

X X 




Thr 


Gin 


Asn 


Arg 












165 










170 










175 




Gin 


-L -L C 


Asp 


Arg 


X X c 




m 11 

ox u 


xiy O 


Leu 


Tl <a 
X xc: 


X w 


Tl 

X X 


xiy O 


xr X w 


ni V 

ox y 


Leu 


fU 

ru 








180 










185 










190 






Met 


Lys 


Pro 
195 


Thr 


Ser 


Val 


Gin 


Gin 
200 


Arg 


Cys 


Ser 


Ala 


Val 
205 


Val 


Lys 


Cys 




Ser 


Lys 


Val 


His 


Phe 


Leu 


Leu 


Met 


Leu 


Ser 


Gin 


Arg 


Ala 


Val 


Pro 


Ser 


n 




210 










215 










220 












Cys 


Phe 


Tyr 


His 


Gly 


He 


Tyr 


Leu 


Leu 


Gly 


Leu 


His 


Thr 


Cys 


Thr 


Tyr 


CO 


225 










230 










235 










240 


Ka i; 


Gin 


Pro 


His 


Cys 


Lys 


Cys 


Cys 


Pro 


Val 


























245 

























<210> 17 
<211> 116 
<212> PRT 



<213> Mus musculus 



<400> 17 

Met Ser Ala Thr Ala Ala Thr Val Pro Pro Ala Ala Pro Ala Gly Glu 

15 10 15 

Gly Gly Pro Pro Ala Pro Pro Pro Asn Leu Thr Ser Asn Arg Arg. Leu 

20 25 30 

uln Glu Tlix Glix Ala Cln V?.l Asp ^^Tn Val Val Asp He Met Arg Val 

35 40 45 

Asn Val Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp 

50 55 60 

Asp Arg Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Thr Ser 
65 70 75 80 

Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Leu Lys Met Met 
85 90 95 
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He He Leu Gly Val He Cys Ala He He Leu He He He He Val 

100 105 110 

Tyr Phe Ser Thr 
115 



<210> 18 

<211> 116 

<212> PRT 

<213> Bos taurus 

<400> 18 

Met Ser Ala Thr Ala Ala Thr Ala Pro Pro Ala Ala Pro Ala Gly Glu 

15 10 15 

Gly Gly Pro Pro Ala Pro Pro Pro Asn Leu Thr Ser Asn Arg Arg Leu 

20 25 30 

Gin Gin Thr Gin Ala Gin Val Asp Glu Val Val Asp He Met Arg Val 

35 40 45 

Asn Val Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp 

50 55 60 

Asp Arg Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Thr Ser 
^ 65 70 75 80 

^ Ala Ala Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Leu Lys Met Met 

85 90 95 

ry He He Leu Gly Val He Cys Ala He He Leu He He He He Val 
□ 100 105 110 

m Tyr Phe Ser Ser 
£ 115 



'ffi <210> 19 



<211> 114 
<212> PRT 



ry 

<213> Xenopus laevis 
* <400> 19 

Met Ser Ala Pro Ala Ala Gly Pro Pro Ala Ala Ala Pro Gly Asp Gly 

15 10 15 

Ala Pro Gin Gly Pro Pro Asn Leu Thr Ser Asn Arg Arg Leu Gin Gin 

20 25 30 

Thr Gin Ala Gin Val Asp Glu Val Val Asp He Met Arg Val Asn Val 

35 40 45 

Asp Lys Val Leu Glu Arg Asp Thr Lys Leu Ser Glu Leu Asp Asp Arg 

50 55 60 

Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Thr Ser Ala Ala 
65 70 75 80 

Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Met Lys Met Met He He 

85 90 95 

Met Gly Val He Cys Ala He He Leu He He He He Val Tyr Phe 
100 105 110 

Ser Thr 
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<210> 20 
<211> 104 
<212> PRT 

<213> Strongylocentrotus purpuratus 
<400> 20 

Met Ala Ala Pro Pro Pro Pro Gin Pro Ala Pro Ser Asn Lys Arg Leu 

15 10 15 

Gin Gin Thr Gin Ala Gin Val Asp Glu Val Val Asp He Met Arg Val 

20 25 30 

Asn Val Asp Lys Val Leu Glu Arg Asp Gin Ala Leu Ser Val Leu Asp 

35 40 45 

Asp Arg Ala Asp Ala Leu Gin Gin Gly Ala Ser Gin Phe Glu Thr Asn 

50 55 60 

Ala Gly Lys Leu Lys Arg Lys Tyr Trp Trp Lys Asn Cys Lys Met Met 
65 70 75 80 

He He Leu Ala He He He He Val He Leu He He He He Val 
85 90 95 

^ Ala He Val Gin Ser Gin Lys Lys 
^ 100 

+: <210> 21 

^ <211> 288 

isrf <212> PRT 

ly <213> Homo sapiens 

a <400> 21 

Q Met Lys Asp Arg Thr Gin Glu Leu Arg Thr Ala Lys Asp Ser Asp Asp 
03 1 5 10 15 

fU Asp Asp Asp Val Ala Val Thr Val Asp Arg Asp Arg Phe Met Asp Glu 
20 25 30 

Phe Phe Glu Gin Val Glu Glu He Arg Gly Phe He Asp Lys He Ala 

35 40 45 

Glu Asn Val Glu Glu Val Lys Arg Lys His Ser Ala He Leu Ala Ser 

50 55 60 

Pro Asn Pro Asp Glu Lys Thr Lys Glu Glu Leu Glu Glu Leu Met Ser 
65 70 75 80 

Asp He Lys Lys Thr Ala Asn Lys Val Arg Ser Lys Leu Lys Ser He 

85 90 95 

Glu Gin Ser He Glu Gin Glu Glu Gly Leu Asn Arg Ser Ser Ala Asp 

100 105 110 

Leu Arg He Arg Lys Thr Gin His Ser Thr Leu Ser Arg Lys Phe Val 

115 120 125 

Clu Val Met Ser Gl" "^yy Asn Ala Thr Gin Ser Asp Tyr Arg Glu Arg 

130 135 140 

Cys Lys Gly Arg He Gin Arg Gin Leu Glu He Thr Gly Arg Thr Thr 
145 150 155 160 

Thr Ser Glu Glu Leu Glu Asp Met Leu Glu Ser Gly Asn Pro Ala He 

165 170 175 

Phe Ala Ser Gly He He Met Asp Ser Ser He Ser Lys Gin Ala Leu 
180 185 190 
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Ser 


Glu 


He 


Glu 


Thr 


Arg 


His 


Ser 


Glu 


He 


He 


Lvs 


Leu 


Glu 


Asn 


Ser 








195 










200 










205 










lie 


Ara 


Glu 


Leu 


His 


Asp 


Met 


Phe 


Met 


Asp 


Met 


Ala 


Met 


Leu 


Val 


Glu 






210 










215 










220 














Gin 


Gly 


Glu 


Met 


He 


Asp Arg 


He 


Glu 


TVT 
xy X 


Asn 


Val 


Glu 


His 


Ala 




225 










230 










235 










240 




Val 


Asp 




Val 


Glu Arg 


Ala 


Val 


Ser 


Asp 


Thr 


Lys 


Lys 


Ala 


Val 


Lys 












245 










250 










255 






Tyr 


Gin 


Ser 


Lys 


Ala 


Arg 


nX y 


T A/a 
j-iy is 


Lys 


He 


Met 


He 


He 


He 


Cys 


Cys 










^ o u 




















2 70 








Val 


He 


Leu 


\j J- y 


He 


vai 


X Xc 


i-iXa. 


Ser 


Thr 


Val 


Gly 


Gly 


He 


Phe 


Ala 








275 










o Q n 

Z O u 










285 










<210> 22 






























<211> 288 






























<212> PRT 






























<213> Homo sapiens 
























0 


<400> 22 






























Met 


Lys 


Asp 


Arg 


Thr 


Gin 


tslU 


Leu 


Arg 


C *a V 
OCX 


nXd 


Lys 


Asp 


Otr X 


Asp 


Asp 




1 








5 










1 n 
± u 










X D 






mil 




r^i 1 1 


Val 


Val 


His 


Val 


Asp 


Arg 


Asp 


nx o 


iriic 


1*1 1: L. 


Asp 


m 11 

ox LL 












20 










z o 










^ U 






I i-s 




ox LI 


VjXli 


Val 


Glu 


Glu 


He 


Arg 


ox y 




X X c 


Glu 


Lys 


Leu 


Ser 


Glu 


0 
















40 


















m 




V;:^ 1 
V dx 




Gin 


Val 


Lys 


Lys 


Gin 


U-i a 

rixo 


Ser 






Leu 




AT a 

M-Xo. 


Pro 


tfts 




50 










55 










D u 












Asn 


Pro 


Asp 


Glu 


Lys 


Thr 


Lys 


Gin 


ox LL 


XlC Ll 


m 11 

ox LL 




Leu 


Thr 


Ala 


Asp 


ri 


65 










70 










/ O 










o u 


3 S K 


He 


Lys 


Lys 


Thr 


Ala 


Asn 


Lys 


Val 


>i.xg 


Ser 


Lys 


Leu 


Lys 


Ala 


He 


Glu 


iy 










85 
























Ey 


Gin 


Ser 


He 


Glu 


Gin 


Glu 


Glu Gly 


Leu 


Asn 


Arg 


Ser 


Ser 


Ala 


Asp 


Leu 


B 








100 










not; 

J. U D 










1 1 n 

X X u 






M= 


Arg 


He 


Arg 


Lys 


Thr 


Gin 


His 


Ser 


X liX 


Leu 


C o >- 

OCX 


i^xg 


j_ty s 


JrilC 


V dX 


m 11 

ox LI 








115 










120 










X ^ ^ 










Val 


Met 


Thr 


Glu 


Tyr Asn 


Ala 


Thr 


Gin 


Ser 


Lys 


Tvr* 
J. y X 


AT*cr 
rtxy 


Asp 


Arg 


Cys 






130 










135 










Xrt VJ 












Lys 


Asp 


Arg 


He 


Gin Arg 


Gin 


Leu 


Glu 


He 


Thr 


Gly 




Thr 


Thr 


Thr 




145 










150 










155 










160 




Asn 


Glu 


Glu 


Leu 


Glu Asp 


Met 


Leu 


Glu 


Ser 


Gly 


Lys 


Leu 


Ala 


He 


Phe 












165 










X / \J 










1 7 ^ 
-1- / -J 






Thr 


Asp 


Asp 


He 


Lys 


Met 


Asp 


Ser 


Gin 


Met 


Thr 


Lys 


Gin 


Ala 


Leu 


Asn 










180 










1 ft 

X o ^ 










190 








Glu 


He 


Glu 


Thr 


Arg 


His 


Asn 


Glu 


He 


He 


Lys 


Leu 


Glu 


Thr 


Ser 


He 








195 










200 










205 










Arg 


Glu 


Leu 


His 


Asp 


Met 


Phe 


Val 


Asp 


Met 


Ala 


Met 


Leu 


Val 


Glu 


Ser 






210 










215 










220 












Gin 


Gly 


Glu 


Met 


He 


Asp 


Arg 


He 


Glu 


Tyr 


Asn 


Val 


Glu 


His 


Ser 


Val 




225 










230 










235 










240 




Asp 


Tyr 


Val 


Glu 


Arg 


Ala 


Val 


Ser 


Asp 


Thr 


Lys 


Lys 


Ala 


Val 


Lys 


Tyr 












245 










250 










255 






Gin 


Ser 


Lys 


Ala 


Arg 


Arg 


Lys 


Lys 


He 


Met 


He 


He 


He 


Cys 


Cys 


Val 
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260 265 270 

Val Leu Gly Val Val Leu Ala Ser Ser lie Gly Gly Thr Leu Gly Leu 
275 280 285 



<210> 23 
<211> 288 
<212> PRT 

<213> Mus musculus 



<400> 23 





Met 


Lys 


Asp 


Arg 


Thr 


Gin 


Glu 


Leu 


Arg 


Thr 


Ala 


Lys 


Asp 


Ser 


Asp 


Asp 




1 








5 










10 










15 






Asp 


Asp 


Asp 


Val 
20 


Thr 


Val 


Thr 


Val 


Asp 
25 


Arg 


Asp 


Arg 


Phe 


Met 
30 


Asp 


Glu 




Phe 


Phe 


Glu 
35 


Gin 


Val 


Glu 


Glu 


He 
40 


Arg 


Gly 


Phe 


He 


Asp 
45 


Lys 


He 


Ala 




Glu 


Asn 
50 


Val 


Glu 


Glu 


Val 


Lys 
55 


Arg 


Lys 


His 


Ser 


Ala 
60 


He 


Leu 


Ala 


Ser 




Pro 
65 


Asn 


Pro 


Asp 


Glu 


Lys 
70 


Thr 


Lys 


Glu 


Glu 


Leu 
75 


Glu 


Glu 


Leu 


Met 


Ser 
80 




Asp 


He 


Lys 


Lys 


Thr 


Ala 


Asn 


Lys 


Val 


Arg 


Ser 


Lys 


Leu 


Lys 


Ser 


He 












85 










90 










95 




-C 

t te 


Glu 


Gin 


Ser 


He 


Glu 


Gin 


Glu 


Glu 


Gly 


Leu 


Asn 


Arg 


Ser 


Ser 


Ala 


Asp 








100 










105 










110 






Leu 


Arg 


He 


Arg 


Lys 


Thr 


Gin 


His 


Ser 


Thr 


Leu 


Ser 


Arg 


Lys 


Phe 


Val 


iU 






115 










120 










125 










Glu 


Val 


Met 


Ser 


Glu 


Tyr 


Asn 


Ala 


Thr 


Gin 


Ser 


Asp 


Tyr 


Arg 


Glu 


Arg 


s 




130 










135 










140 










o 


Cys 


Lys 


Gly 


Arg 


He 


Gin Arg Gin 


Leu 


Glu 


He 


Thr 


Gly 


Arg 


Thr 


Thr 




145 










150 










155 










160 




Thr 


Ser 


Glu 


Glu 


Leu 


Glu Asp Met 


Leu 


Glu 


Ser 


Gly 


Asn 


Pro 


Ala 


He 


0 










165 










170 










175 




Phe 


Ala 


Ser 


Gly 


He 


He 


Met 


Asp 


Ser 


Ser 


He 


Ser 


Lys 


Gin 


Ala 


Leu 








180 










185 










190 








Ser 


Glu 


He 
195 


Glu 


Thr 


Arg 


His 


Ser 
200 


Glu 


He 


He 


Lys 


Leu 
205 


Glu 


Thr 


Ser 




He 


Arg 
210 


Glu 


Leu 


His 


Asp 


Met 
215 


Phe 


Met 


Asp 


Met 


Ala 
220 


Met 


Leu 


Val 


Glu 




Ser 


Gin 


Gly 


Glu 


Met 


He 


Asp 


Arg 


He 


Glu 


Tyr 


Asn 


Val 


Glu 


His 


Ala 




225 










230 










235 










240 




Val 


Asp 


Tyr 


Val 


Glu 


Arg Ala Val 


Ser 


Asp 


Thr 


Lys 


Lys 


Ala 


Val 


Lys 












245 










250 










255 






Tyr 


Gin 


Ser 


Lys 
260 


Ala 


Arg 


Arg 


Lys 


Lys 
265 


He 


Met 


He 


He 


He 
270 


Cys 


Cys 




Vai 


lie 


Leu 
275 


Gly 


Xle: 




He 


Al ?- 
280 




Thr 


He 


Gly 


Gly 
285 


He 


Phe 


Gly 



<210> 24 
<211> 291 
<212> PRT 

<213> Drosophila sp. 



- 13 - 



<400> 24 





Met 


Thr 


LVS 


Asp 


ArQ 


Leu 


Ala 


Ala 


Leu 


His 


Ala 


Ala 


Gin 


Ser 


Asp 


Asp 




1 








5 










10 










15 






Glu 


Glu 


Glu 


Thr 
20 


Glu 


Val 


Ala 


Val 


Asn 
25 


Val 


Asp 


Gly 


His 


Asp 
3 0 


Ser 


Tyr 




Met 


Asp 


Asp 
3 5 


Phe 


Phe 


Ala 


Gin 


Val 
4 0 


Glu 


Glu 


He 


Arg 


Gly 
45 


Met 


He 


Asp 




Lys 


Val 


Gin 


Asp 


Asn 


Val 


Glu 
55 


Glu 


Val 


Lys 


Lys 


Lys 
60 


His 


Ser 


Ala 


He 




Leu 


Ser 


Ala 


Pro 


Gin 


Thr 


Asp 


Glu 


Lys 


Thr 


Lys 


Gin 


Glu 


Leu 


Glu 


Asp 




o o 






























ft n 




Leu 


Met 


Ala 


Asp 


He 

o o 


Lys 


Lys 


Asn 


Ala 


Asn 


Arg 


Val 


Arg 


Glv 


Lys 


Leu 






Gly 


He 


Glu 

inn 
X u u 


Gin 


Asn 


He 


Glu 


Gin 

X U 3 


Glu 


Glu 


Gin 


Gin 


Asn 
Tin 

X X u 


Lys 


Ser 




Ser 


Ala 


Asp 

J- ± D 


Leu 


Arg 


He 


Arg 


Lys 
xz u 


Thr 


Gin 


His 


Ser 


Thr 

X z o 


Leu 


Ser 


Arg 




Lys 


flits 
X J u 


V d J- 


oX LI 


V ctX 


i'lc L. 


X liX 
X J D 


ox U. 


iyr 


Asn 


Arg 


X iXX 

1 4 n 

X fx 


m n 

OXiX 


X iXX 


A er^ 


lyr 


□ 






ArQ" 




Lys 


ox y 


Arg 


X Xc 


OXli 


Arg 


OXXi 


Leu 


ox \JL 


X X 


X iiX 


ox y 




TAR 










X D VJ 










X D D 










X o u 






1 111. 


Asn 


Asp 


Asp 


m n 

\J J- Ll 


Leu 


ox u. 


Lys 


1*1 c u 


T .on 
XjC Li 


m n 

ox LI 


ox Li 


ox y 


noii 










ICC 
Xb D 










X / u 










1 7 
X / o 




i ^ 




C V" 


V dJ. 


It lie 


X XIX 


m n 


ox y 


X xc 


X X c 


Met 


Glu 


Thr 


Gin 


Gin 


Ala 


Lys 










180 










185 










190 






ly 


Gin 


Thr 




Ala 




Tip 

-L X_ C 


Glu 


Ala 


Arg 


His 


Gin 


Asp 


He 


Met 


Lys 


Leu 








1 Q R 










o n n 
z u u 










Z U O 










ox LA 


J. III. 


C o V 
OCX. 


J. J. c 


Lys 


O J- u. 


j-ieu 


W-i c! 
nx o 






Ph A 

IrXXC 


1*1 C L. 




1*1 C L- 


Ala 


1*1 C L- 






210 










215 










220 










CO 


Leu 


Val 


Glu 


Ser 


Gin 


Gly 


Glu 


Met 


He 


Asp 


Arg 


He 


Glu 


Tyr 


His 


Val 




225 










230 










235 










240 




Glu 


His 


Ala 


Met 


Asp 


Tyr 


Val 


Gin 


Thr 


Ala 


Thr 


Gin 


Asp 


Thr 


Lys 


Lys 


o 










245 










250 










255 




Ala 


Leu 


Lys 


Tyr 


Gin 


Ser 


Lys 


Ala 


Arg 


Arg 


Lys 


Lys 


He 


Met 


He 


Leu 








260 










265 










270 








He 


Cys 


Leu 


Thr 


Val 


Leu 


Gly 


He 


Leu 


Ala 


Ala 


Ser 


Tyr 


Val 


Ser 


Ser 



275 280 285 



Tyr Phe Met 
290 



<210> 25 
<211> 291 
<212> PRT 

v.213> Ccicncrh^ibdit is eT^^rr^ins 
<400> 25 

Met Thr Lys Asp Arg Leu Ser Ala 

1 5 
Glu Gin Asp Asp Asp Met His Met 
20 

Glu Glu Phe Phe Glu Gin Val Glu 



Leu Lys Ala Ala Gin Ser Glu Asp 

10 15 
Asp Thr Gly Asn Ala Gin Tyr Met 
25 30 
Glu He Arg Gly Ser Val Asp He 
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35 

lie Ala Asn Asn 
50 

Ser Asn Pro Val 
65 

Met Ala Val He 

Leu He Glu Asn 
100 

Asp Leu Arg He 
115 

Val Glu Val Met 
130 

Arg Cys Lys Gly 
145 

Val Gly Asp Glu 

Val Phe Thr Gin 
180 

Leu Ala Asp He 
195 

Ser He Arg Glu 
210 

Glu Ser Gin Gly 
225 

Ala Lys Glu Phe 

Gin Tyr Gin Ser 
260 

Gly Val He Leu 
275 

Lys Val Leu 
290 



40 

Val Glu Glu Val 
55 

Asn Asp Gin Lys 
70 

Lys Arg Ala Ala 
85 

Ala He Asp His 

Arg Lys Thr Gin 
120 

Thr Asp Tyr Asn 
135 

Arg He Gin Arg 
150 

Asp Leu Glu Glu 
165 

Gly He He Thr 

Glu Ala Arg His 
200 

Leu His Asp Met 
215 

Glu Met Val Asp 
230 

Val Asp Arg Ala 
245 

Lys Ala Arg Arg 

He Thr Gly Leu 
280 



Lys Lys Lys His 
60 

Thr Lys Glu Glu 
75 

Asn Lys Val Arg 
90 

Asp Glu Gin Gly 
105 

His Ser Thr Leu 

Lys Thr Gin Thr 
140 

Gin Leu Asp He 
155 

Met He Glu Ser 
170 

Asp Thr Gin Gin 
185 

Asn Asp He Met 

Phe Met Asp Met 
220 

Arg He Glu Tyr 
235 

Val Ala Asp Thr 
250 

Lys Lys He Cys 
265 

He He Phe He 



45 

Ser Ala He Leu 

Leu Asp Glu Leu 
80 

Gly Lys Leu Lys 
95 

Ala Gly Asn Ala 
110 

Ser Arg Arg Phe 
125 

Asp Tyr Arg Glu 

Ala Gly Lys Gin 
160 

Gly Asn Pro Gly 
175 

Ala Lys Gin Thr 
190 

Lys Leu Glu Ser 
205 

Ala Met Leu Val 

Asn Val Glu His 
240 

Lys Lys Ala Val 
255 

He Leu Val Thr 
270 

Leu Phe Tyr Ala 
285 



<210> 26 
<211> 288 
<212> PRT 

<213> Strongylocentrotus purpuratus 
<400> 26 

Met Arg Asp Arg Leu Gly Ser Leu Lys Arg Asn Glu Glu Asp Asp Val 

15 10 15 

Gly Pro Glu Val Ala Val Asn Val Glu Ser Glu Lys Phe Met Glu Glu 

20 25 30 

Phe Phe Glu Gin Val ulu Glu Val Arg Asn A_«n Tie Asd Lys He Ser 

35 40 45 

Lys Asn Val Asp Glu Val Lys Lys Lys His Ser Asp He Leu Ser Ala 

50 55 60 

Pro Gin Ala Asp Glu Lys Val Lys Asp Glu Leu Glu Glu Leu Met Ser 
65 70 75 80 

Asp He Lys Lys Thr Ala Asn Lys Val Arg Ala Lys Leu Lys Met Met 
85 90 95 
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n 



Glu Gin Ser lie Glu Gin Glu Glu Ser Ala Lys Met Asn Ser Ala Asp 

100 105 110 

Val Arg lie Arg Lys Thr Gin His Ser Thr Leu Ser Arg Lys Phe Val 

115 120 125 

Glu Val Met Thr Asp Tyr Asn Ser Thr Gin Thr Asp Tyr Arg Glu Arg 

130 135 140 

Cys Lys Gly Arg lie Gin Arg Gin Leu Glu lie Thr Gly Lys Ser Thr 
145 150 155 160 

Thr Asp Ala Glu Leu Glu Asp Met Leu Glu Ser Gly Asn Pro Ala lie 

165 170 175 

Phe Thr Ser Gly lie lie Met Asp Thr Gin Gin Ala Lys Gin Thr Leu 

180 185 190 

Arg Asp lie Glu Ala Arg His Asn Asp lie lie Lys Leu Glu Ser Ser 

195 200 205 

lie Arg Glu Leu His Asp Met Phe Met Asp Met Ala Met Leu Val Glu 

210 215 220 

Ser Gin Gly Glu Met lie Asp Arg lie Glu Tyr Asn Val Glu Gin Ser 
225 230 235 240 

Val Asp Tyr Val Glu Thr Ala Lys Met Asp Thr Lys Lys Ala Val Lys 

245 250 255 

Tyr Gin Ser Lys Ala Arg Arg Lys Lys Phe Tyr lie Ala lie Cys Cys 
260 265 270 

& Gly Val Ala Leu Gly lie Leu Val Leu Val Leu He He Val Leu Ala 
^ 275 280 285 

m 

u 

fy <210> 27 

£ <211> 13 

g <212> PRT 

p <213> Homo sapiens 

s 

f^l <400> 27 

Thr Arg He Asp Glu Ala Asn Gin Arg Ala Thr Lys Met 

™ 1 5 10 

U 

; 

<210> 28 
<211> 15 
<212> PRT 

<213> Homo sapiens 
<400> 28 

Ser Asn Lys Thr Arg He Asp Glu Ala Asn Gin Arg Ala Thr Lys 
15 10 15 



<210> 29 
<211> 16 
<212> PRT 

<213> Homo sapiens 
<400> 29 

Ser Asn Lys Thr Arg He Asp Glu Ala Asn Gin Arg Ala Thr Lys Met 



- 16 - 
10 



15 



<210> 30 
<211> 17 
<212> PRT 

<213> Homo sapiens 
<400> 30 

Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Met 

15 10 15 

Leu 



<210> 31 
<211> 17 
<212> PRT 

<213> Homo sapiens 
<400> 31 

Asp Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys 

15 10 15 

Met 



<210> 32 
<211> 18 
<212> PRT 

<213> Homo sapiens 
<400> 32 

Asp Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys 

15 10 15 

Met Leu 



<210> 33 
<211> 33 
<212> PRT 

<213> Mus mus cuius 
<400> 33 

Gin Asn Arg Gin lie Asp Arg lie 

1 5 
Thr Arg lie Asp Glu Ala Asn Gin 
20 

Gly 



Met Glu Lys Ala Asp Ser Asn Lys 

10 15 
Arg Ala Thr Lys Met Leu Gly Ser 
25 30 
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<210> 34 
<211> 32 
<212> PRT 

<213> Homo sapiens 
<400> 34 

Gin Asn Pro Gin lie Lys Arg lie 

1 5 
Asp Arg lie Asp lie Ala Asn Ala 
20 



Thr Asp Lys Ala Asp Thr Asn Arg 

10 15 
Arg Ala Lys Lys Leu lie Asp Ser 
25 30 



<210> 35 
<211> 32 
<212> PRT 

<213> Mus musculus 
<400> 35 

Gin Asn Gin Gin lie Gin Lys lie 

1 5 
Asn Arg lie Asp lie Ala Asn Thr 
20 



Thr Glu Lys Ala Asp Thr Asn Lys 

10 15 
Arg Ala Lys Lys Leu lie Asp Ser 
25 30 



<210> 36 
<211> 34 
<212> PRT 

<213> Gallus gallus 
<400> 36 

Gin Asn Arg Gin lie Asp Arg lie 

1 5 
Pro Gly Leu Met Lys Pro Thr Ser 
20 

Val Lys 



Met Glu Lys Leu lie Pro lie Lys 

10 15 
Val Gin Gin Arg Cys Ser Ala Val 
25 30 



<210> 37 
<211> 33 
<212> PRT 

<213> Carassius auratus 
<400> 37 

Gin Asn Arg Gin lie Asp Arg lie 

1 5 
Thr Arg lie Asp Glu Ala Asn Gin 
20 

Gly 



Met Asp Met Ala Asp Ser Asn Lys 

10 15 
Arg Ala Thr Lys Met Leu Gly Ser 
25 30 



<210> 38 
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<211> 33 
<212> PRT 

<213> Carassius auratus 
<400> 38 

Gin Asn Arg Gin lie Asp Arg lie Met Glu Lys Ala Asp Ser Asn Lys 

15 10 15 

Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Met Leu Gly Ser 
20 25 30 

Gly 



<210> 39 

<211> 30 

<212> PRT 

<213> Torpedo sp. 

<400> 39 

Gin Asn Ala Gin Val Asp Arg lie Val Val Lys Gly Asp Met Asn Lys 
Ox 5 10 15 

Ala Arg lie Asp Glu Ala Asn Lys His Ala Thr Lys Met Leu 

'^S 20 25 30 

fu 

□ <210> 40 

pj <211> 33 

£ <212> PRT 

j; <213> Strongylocentrotus purpuratus 

Thr Ser Lys Ala Glu Ser Asn Glu 

10 15 

Arg Ala Lys Asn lie Leu Arg Asn 
25 30 



<400> 40 

Gin Asn Ser Gin Val Gly Arg lie 

1 5 
Gly Arg lie Asn Ser Ala Asp Lys 

20 
Lys 



<210> 41 
<211> 31 
<212> PRT 

<213> Caenorhabditis elagans 
<400> 41 

Gin Asn Arg Gin Leu Asp Arg lie 

1 5 
Arg Val Glu Ser Ala Asn Lys Arg 
20 



His Asp Lys Gin Ser Asn Glu Val 

10 15 
Ala Lys Asn Leu lie Thr Lys 
25 30 



<210> 42 
<211> 31 
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<212> PRT 

<213> Drosophila sp. 
<400> 42 

Gin Asn Arg Gin lie Asp Arg lie Asn Arg Lys Gly Glu Ser Asn Glu 

15 10 15 

Ala Arg lie Ala Val Ala Asn Gin Arg Ala His Gin Leu Leu Lys 
20 25 30 



<210> 43 

<211> 32 

<212> PRT 

<213> Hirudinida sp. 



<400> 43 

Gin Asn Arg Gin Val Asp Arg lie Asn Asn Lys Met Thr Ser Asn Gin 

1 5 10 15 

Leu Arg lie Ser Asp Ala Asn Lys Arg Ala Ser Lys Leu Leu Lys Glu 
20 25 30 



^ <210> 44 

^ <211> 17 

. flj <212> PRT 

Q <213> Artificial Sequence 



fU 



ry 



<220> 

<223> synthetic peptide 



1^ <400> 44 

~" Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Ala 
15 10 15 



Leu 



<210> 45 

<211> 17 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<22T ^ Mor)_T?ES 
<222> 16 
<223> Xaa=Nle 



<400> 45 

Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Xaa 

15 10 15 

Leu 
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<210> 46 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 
<400> 46 

Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Ala Met 

15 10 15 

Leu 



<210> 47 

_ <211> 17 

O <212> PRT 

^ <213> Artificial Sequence 

^ <220> 

fU <223> synthetic peptide 

□ 

fj <400> 47 

^ Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Ser Lys Met 

2 1 5 10 15 

O 



S <210> 48 

o 

<211> 17 
^ <212> PRT 

<213> Artificial Sequence 

<220> 

<223> synthetic peptide 

<221> MOD_RES 
<222> 14 
<223> Xaa=Abu 

Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Xaa Lys Met 

15 10 15 

Leu 



<210> 49 
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<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 

<222> 13 

<22 3> Xaa=Abu 

<400> 49 

Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Xaa Thr Lys Met 

15 10 15 

Leu 



5 



Oj 



3 



<213> Artificial Sequence 



<210> 50 

<211> 17 

^ <212> PRT 

I 

^ <220> 

fy <223> synthetic peptide 



fy <400> 50 

£ Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Ala Arg Ala Thr Lys Met 
' 1 5 10 15 



Leu 



<210> 51 

<211> 16 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic peptide 

<221> MOD_RES 

<222> 11 

<223> Xaa=Abu 



Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Xaa Ala Thr Lys Met Leu 
15 10 15 



<210> 52 
<211> 17 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> synthetic peptide 
<400> 52 

Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Asn Arg Ala Thr Lys Met 

15 10 15 

Leu 



<210> 53 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 
<400> 53 

Ser Asn Lys Thr Arg lie Asp Glu Ala Ala Gin Arg Ala Thr Lys Met 

15 10 15 

Leu 



<210> 54 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 
<222> 9 
<223> Xaa=Abu 

<400> 54 

Ser Asn Lys Thr Arg lie Asp Glu Xaa Asn Gin Arg Ala Thr Lys Met 

15 10 15 

Leu 



<210> 55 

<211> 17 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> synthetic peptide 
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<400> 55 

Ser Asn Lys Thr Arg lie Asp Gin Ala Asn Gin Arg Ala Thr Lys Met 

15 10 15 

Leu 



<210> 56 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 
<400> 56 

Ser Asn Lys Thr Arg lie Asn Glu Ala Asn Gin Arg Ala Thr Lys Met 

15 10 15 

Leu 



«p <210> 57 

fij <211> 40 

Q <212> PRT 

fy <213> Homo sapiens 

^ <400> 57 

Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp Asp Arg 
pi 5 10 15 

Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Ser Ser Ala Ala 

20 25 30 

Lys Leu Lys Arg Lys Tyr Trp Trp 
35 40 



m 



<210> 58 

<211> 40 

<212> PRT 

<213> Bos taurus 

<400> 58 

Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp Asp Arg 

15 10 15 

Ala Asp Ala Leu Gin ^ niy Ala Ser Gin Phe Glu Thr Ser Ala Ala 

20 25 30 

Lys Leu Lys Arg Lys Tyr Trp Trp 
35 40 



<210> 59 
<211> 40 
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<212> PRT 

<213> Rattus sp. 

<400> 59 

Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp Asp Arg 

15 10 15 

Ala Asp Ala Leu Gin Ala Gly Ala Ser Val Phe Glu Ser Ser Ala Ala 

20 25 30 

Lys Leu Lys Arg Lys Tyr Trp Trp 
35 40 



<210> 60 

<211> 40 

<212> PRT 

<213> Rattus sp. 



<400> 60 





Asp Lys Val Leu Glu Arg Asp Gin Lys 


Leu 


Ser 


Glu 


Leu Asp 


Asp 


Arg 




1 5 


10 








15 






Ala Asp Ala Leu Gin Ala Gly Ala Ser 


Gin 


Phe 


Glu 


Thr Ser 


Ala 


Ala 




20 25 








30 








Lys Leu Lys Arg Lys Tyr Trp Trp 
















35 40 














ri| 
i ^ 
















□ 

m 


<210> 61 
















<211> 40 
















<212> PRT 
















<213> Rattus sp. 
















<400> 61 














iy 


Asp Lys Val Leu Glu Arg Asp Gin Lys 


Leu 


Ser 


Glu 


Leu Asp Asp 


Arg 




1 5 


10 








15 






Ala Asp Ala Leu Gin Ala Gly Ala Ser 


Gin 


Phe 


Glu 


Thr Ser 


Ala 


Ala 



20 25 30 

Lys Leu Lys Arg Lys Tyr Trp Trp 
35 40 



<210> 62 

<211> 40 

<212> PRT 

<213> Rattus sp. 

<100> 62 

Asp Leu Val Ala Gin Arg Gly Glu Arg Leu Glu Leu Leu lie Asp Lys 

15 10 15 

Thr Glu Asn Leu Val Asp Ser Ser Val Thr Phe Lys Thr Thr Ser Arg 

20 25 30 

Asn Leu Ala Arg Ala Met Cys Met 
35 40 



- 25 - 



<210> 63 
<211> 32 
<212> PRT 

<213> Gallus gallus 
<400> 63 

Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu 

15 10 15 

Gin Ala Gly Ala Ser Val Phe Glu Ser Ser Ala Ala Lys Leu Lys Arg 
20 25 30 



<210> 64 

<211> 32 

<212> PRT 

<213> Gallus gallus 



<400> 64 

Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp Asp Arg Ala Asp Ala Leu 

15 10 15 

Gin Ala Gly Ala Ser Gin Phe Glu Thr Ser Ala Ala Lys Leu Lys Arg 
20 25 30 



m 

4- 



<210> 65 

<211> 40 

<212> PRT 

<213> Torpedo sp. 



<400> 65 

Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Asp Asp Arg 

15 10 15 

Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Ser Ser Ala Ala 

20 25 30 

Lys Leu Lys Arg Lys Tyr Trp Trp 
35 40 



<210> 66 
<211> 40 
<212> PRT 

<213> Strongylocentrotus purpuratus 
<400> 66 

Asp Lys ^^^1 T.*=sii Asp Arg Asp Gly Ala Leu Ser Val Leu Asp Asp Arg 

15 10 15 

Ala Asp Ala Leu Gin Gin Gly Ala Ser Gin Phe Glu Thr Asn Ala Gly 

20 25 30 

Lys Leu Lys Arg Lys Tyr Trp Trp 
35 40 
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<210> 67 

<211> 40 

<212> PRT 

<213> Aplysia sp. 

<400> 67 

Glu Lys Val Leu Asp Arg Asp Gin Lys lie Ser Gin Leu Asp Asp Arg 

15 10 15 

Ala Glu Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Ala Ser Ala Gly 

20 25 30 

Lys Leu Lys Arg Lys Tyr Trp Trp 
35 40 



<210> 68 
<211> 40 
<212> PRT 

<213> Teuthoida sp. 
<400> 68 

Asp Lys Val Leu Glu Arg Asp Ser Lys lie Ser Glu Leu Asp Asp Arg 
15 10 15 

^fl Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Ala Ser Ala Gly 
rp 20 25 30 

fy Lys Leu Lys Arg Lys Phe Trp Trp 
□ 35 40 

ry 



□ 



<210> 69 
<211> 40 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 69 

Asn Lys Val Met Glu Arg Asp Val Gin Leu Asn Ser Leu Asp His Arg 

15 10 15 

Ala Glu Val Leu Gin Asn Gly Ala Ser Gin Phe Gin Gin Ser Ser Arg 

20 25 30 

Glu Leu Lys Arg Gin Tyr Trp Trp 
35 40 



<210> 70 
<211> 40 
<212> PRT 

<213> D^OSCO^"* "I ^ .<=!'n . 
<400> 70 

Glu Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu Leu Gly Glu Arg 

15 10 15 

Ala Asp Gin Leu Glu Gly Gly Ala Ser Gin Ser Glu Gin Gin Ala Gly 

20 25 30 

Lys Leu Lys Arg Lys Gin Trp Trp 



35 



- 27 - 

40 



<210> 71 
<211> 40 
<212> PRT 

<213> Drosophila sp. 
<400> 71 

Glu Lys Val Leu Glu Arg Asp Ser Lys Leu Ser Glu Leu Asp Asp Arg 

15 10 15 

Ala Asp Ala Leu Gin Gin Gly Ala Ser Gin Phe Glu Gin Gin Ala Gly 

20 25 30 

Lys Leu Lys Arg Lys Phe Trp Leu 
35 40 



<210> 72 
<211> 39 
<212> PRT 

<213> Hirudinida sp. 
<400> 72 

Asp Lys Val Leu Glu Lys Asp Gin Lys Leu Ala Glu Leu Asp Arg Ala 
fd 15 10 15 

O Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu Ala Ser Ala Gly Lys 
fy 20 25 30 

,1^ Leu Lys Arg Lys Phe Trp Trp 
35 



«|H <210> 73 
<211> 18 
<212> PRT 



<213> Homo sapiens 
<400> 73 

Glu Arg Ala Val Ser Asp Thr Lys Lys Ala Val Lys Tyr Gin Ser Lys 

15 10 15 

Ala Arg 



<210> 74 

<211> 18 

<212> PRT 

<213> Bos taurus 

<400>. 74 

Glu Arg Ala Val Ser Asp Thr Lys Lys Ala Val Lys Tyr Gin Ser Lys 

15 10 15 

Ala Arg 
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<210> 75 

<211> 18 

<212> PRT 

<213> Rattus sp. 

<400> 75 

Glu His Ala Lys Glu Glu Thr Lys Lys Ala lie Lys Tyr Gin Ser Lys 

15 10 15 

Ala Arg 



<210> 76 

<211> 18 

<212> PRT 

<213> Rattus sp. 

<400> 76 

^ Glu Lys Ala Arg Asp Glu Thr Arg Lys Ala Met Lys Tyr Gin Gly Gly 
^ 1 5 10 15 

^ Ala Arg 

J! 

iy 

pj <210> 77 

^ <211> 18 

^ <212> PRT 

p <213> Rattus sp. 



□ 



<400> 77 

Glu Arg Gly Gin Glu His Val Lys lie Ala Leu Glu Asn Gin Lys Lys 

15 10 15 

Ala Arg 



<210> 78 
<211> 18 
<212> PRT 

<213> Gallus gallus 
<400> 78 

Val Pro Glu Val Phe Val Thr Lys Ser Ala Val Met Tyr Gin Cys Lys 

1 ^ 10 15 

Ser Arg 



<210> 79 
<211> 18 
<212> PRT 
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<213> Strongylocentrotus purpuratus 
<400> 79 

Val Arg Arg Gin Asn Asp Thr Lys Lys Ala Val Lys Tyr Gin Ser Lys 

15 10 15 

Ala Arg 



<210> 80 

<211> 18 

<212> PRT 

<213> Aplysia sp. 

<400> 80 

Glu Thr Ala Lys Met Asp Thr Lys Lys Ala Val Lys Tyr Gin Ser Lys 

15 10 15 

Ala Arg 



^ <210> 81 

^■lO <211> 18 

^ <212> PRT 

pj <213> Teuthoida sp. 



fy <400> 81 

£ Glu Thr Ala Lys Val Asp Thr Lys Lys Ala Val Lys Tyr Gin Ser Lys 
g 1 5 10 15 

Q Ala Arg 



m 

JSSX 



<210> 82 
<211> 18 
<212> PRT 

<213> Drosophila sp. 
<400> 82 

Gin Thr Ala Thr Gin Asp Thr Lys Lys Ala Leu Lys Tyr Gin Ser Lys 

15 10 15 

Ala Arg 



<211> 18 
<212> PRT 

<213> Hirudinida sp. 



<400> 83 

Glu Thr Ala Ala Ala Asp Thr Lys Lys Ala Met Lys Tyr Gin Ser Ala 
15 10 15 



Ala Arg 
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<210> 84 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 
<400> 84 

Gly Gly Gly Gly Ser 
1 5 



<210> 85 
<211> 19 
^ <212> PRT 

l=J <213> Artificial Sequence 
<220> 

JC <223> synthetic construct 

p <221> MOD_RES 
jlj <222> 1 

p <223> Xaa=f luorescein-modif ied lysine 

P <221> MOD_RES 
^ <222> 20 

<223> Xaa=tetramethylrhodamine- modified lysine 



<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 85 

Xaa Asp Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys 

15 10 15 

Met Leu Xaa 



<210> 86 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 

<221> MOD RES 



- 31 - 

<222> 1 

<223> Xaa=f luorescein-modif ied lysine 
<400> 86 

Xaa Asp Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin 
15 10 



<210> 87 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic construct 

<221> MOD_RES 
<222> 7 

<223> Xaa=tetramethylrhodamine- modified lysine 

<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 87 

Arg Ala Thr Lys Met Leu Xaa 
1 5 



<210> 88 
<211> 23 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 
<222> 1 

<223> Xaa=f luorescein-modif ied lysine 

<221> MOD_RES 
<222> 23 

<223> Xaa=tetramethylrhodamine-modif ied lysine 

<2 21> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 88 

Xaa Asp Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr 

15 10 15 

Lys Met Leu Gly Ser Gly Xaa 



- 32 - 



20 



<210> 89 
<211> 21 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> synthetic peptide 

<221> MOD_RES 

<222> 1 

<223> Xaa=f luorescein-modif ied lysine 



<221> MOD_RES 
<222> 21 

<223> Xaa=tetramethylrhodamine-modif ied lysine 



o 



<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 89 

Xaa Ala Asp Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala 

15 10 15 

Thr Lys Met Leu Xaa 
20 



<210> 90 
<211> 24 
<212> PRT 
^ <213> Artificial Sequence 

<220> 

<223> synthetic peptide 



<221> MOD_RES 

<222> 1 

<223> Xaa=f luorescein-modif ied lysine 

<221> MOD_RES 

<222> 24 

<223> Xaa=tetramethylrhodamine-modif ied lysine 



<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 



<400> 90 

Xaa Ala Asp Ser Asn Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala 
15 10 15 
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Thr Lys Met Leu Gly Ser Gly Xaa 
20 



<210> 91 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 
<222> 1 

<223> Xaa=f luorescein-modif ied lysine 

<221> MOD_RES 
<222> 16 

<223> Xaa=tetramethylrhodamine-Tnodif ied lysine 

<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C- terminal 

<400> 91 

Xaa Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Met Leu Xaa 
15 10 15 



<210> 92 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 
<222> 1 

<223> Xaa=f luorescein-modif ied lysine 

<221> MOD_RES 
<222> 19 

<223> Xaa=tetramethylrhodamine-modif ied lysine 

<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 92 

Xaa Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Met Leu Gly 

15 10 15 

Ser Gly Xaa 



- 34 - 



<210> 93 

<211> 22 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 

<222> 1 

<223> Xaa=f luorescein-modif ied lysine 



<221> MOD_RES 
<222> 22 

<223> Xaa=tetramethylrhodamine-modif ied lysine 

<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 93 

Xaa Met Glu Lys Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys 

15 10 15 

Met Leu Gly Ser Gly Xaa 
20 



<210> 94 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 
<222> 1 

<223> Xaa-DABCYL modified lysine 

<221> MOD_RES 
<222> 16 

<r223> Xaa=EDANS modified glutamate 

<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 94 

Xaa Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Met Leu Xaa 



m 



i : 



1 



5 



10 



15 



<210> 95 
<211> 19 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> synthetic peptide 

<221> MOD_RES 
<222> 1 

<223> Xaa=DABCYL modified lysine 

<221> MOD_RES 
<222> 19 

<223> Xaa=EDANS modified lysine 

<221> AMIDATION 
<222> (0) . . . (0) 
<223> at the C-terminal 

<400> 95 

Xaa Thr Arg lie Asp Glu Ala Asn Gin Arg Ala Thr Lys Met Leu Gly 

15 10 15 

Ser Gly Xaa 



<210> 96 
<211> 118 
<212> PRT 

<213> Homo sapiens 
<400> 96 

Met Ser Ala Pro Ala Gin Pro Pro Ala Glu Gly Thr Glu Gly Thr Ala 

15 10 15 

Pro Gly Gly Gly Pro Pro Gly Pro Pro Pro Asn Met Thr Ser Asn Arg 

20 25 30 

Arg Leu Gin Gin Thr Gin Ala Gin Val Glu Glu Val Val Asp He He 

35 40 45 

Arg Val Asn Val Asp Lys Val Leu Glu Arg Asp Gin Lys Leu Ser Glu 

50 55 60 

Leu Asp Asp Arg Ala Asp Ala Leu Gin Ala Gly Ala Ser Gin Phe Glu 
65 70 75 80 

Ser Ser Ala Ala Lys Leu Lys Arg Liys lyr Trp xx-p Lya Aon Cys Lys 

85 90 95 

Met Met He Met Leu Gly Ala He Cys Ala He He Val Val Val He 

100 105 110 

Val He Tyr Phe Phe Thr 
115 



